The 1960s and 70s witnessed a gradual revolution in thoracic anaesthesia. Rubber double-lumen endobronchial tubes (DLT) gained increasing acceptance [1] [2] [3] and the single-lumen endobronchial tubes and bronchial blockers (BB) that had previously dominated thoracic practice slowly fell from favour. A survey of anaesthetists working in 48 adult thoracic units in Great Britain in 1979 reported that Robertshaw, Carlens and Bryce-Smith DLTs were used routinely for all types of thoracic surgery, as well as a growing number of non-pulmonary thoracic procedures on the oesophagus and diaphragm 4 . Ninety-one percent of respondents stated that they no longer utilised BBs, and single-lumen endobronchial tubes were reportedly never used in the majority of units surveyed.
However, rubber DLTs carried with them the risk of serious complications, including difficult insertion, intubation of the wrong bronchus, malposition, mucosal damage, hypoxaemia and tracheobronchial rupture. This latter problem was commonly attributed to overinflation or asymmetrical inflation of the highpressure, low-volume cuffs that these tubes possessed 5 or gradual cuff distension during prolonged nitrous oxide anaesthesia 6 . Meanwhile, mucosal damage was frequently the result of direct tissue reactivity with the rubber material, as well as the relative rigidity of the tubes.
In July 1977, trials began with a new left-sided polyvinyl chloride (PVC) DLT produced by Mallinckrodt, known as the Broncho-Cath™ 7 . This resembled the Robertshaw DLT in basic design but possessed a more gentle bronchial curvature and lowpressure, high-volume tracheal and bronchial cuffs which inflated concentrically. It was postulated that these features, coupled with the more flexible, chemically inert properties of PVC, would make a DLT less likely to produce the hazardous complications associated with rubber tubes.
Left-sided and right-sided PVC DLTs subsequently emerged from a number of other manufacturers, including Rusch, Sheridan and Portex. Each differed in the dimensions of their tracheal and bronchial components, as well as the shape and physical properties of their cuffs 8 . Compared with equivalent-sized rubber DLTs, these PVC tubes possessed thinner walls and therefore a smaller outer circumference for a roughly equivalent inner cross-sectional area 9 .
While early comparisons between PVC DLTs and their rubber counterparts appeared to confirm their many purported benefits and demonstrated that they were easier to insert and quicker to position, reports of life-threatening complications soon emerged, including malposition and tracheobronchial rupture 10, 11 . From their earliest days, the position of DLTs after intubation was routinely determined by means of a visual and auscultatory assessment following inflation of the cuffs and sequential clamping of the two lumens. Studies utilising fibreoptic bronchoscopy to assess the adequacy of such techniques first emerged in the mid 1980s and revealed that as many as 48% of apparently well-sited tubes might be malpositioned in some way 12 Although calls for the routine employment of bronchoscopy when using DLTs followed, this proved to be an area of intense debate that raged for a further two decades 14, 15 .
A new DLT made of medical-grade silicone was described in 2006 16 . Known as the Silbronco tube, the width of the bronchial cuff and length of the endobronchial lumen were significantly smaller than those of equivalently sized PVC DLTs, thereby increasing the margin of safety in positioning. Furthermore, the flexible silicone material was designed to reduce trauma during insertion and allow the tube to retain its shape, with less wall softening during prolonged use. The distal portion of the tube was wire-reinforced to prevent kinking and obstruction from mediastinal compression when the tube was positioned in the dependent lung.
Despite these technological advances, there remained situations in which DLTs could not be utilised. These included anaesthesia for thoracic surgery in infants and small children. In 1969, Raymond Vale from Guy's Hospital, London, and Verlie Lines from the Royal Alexandra Hospital for Children, Sydney, independently described selective bronchial blockade for thoracic procedures in this patient group using 5 Fr Fogarty arterial embolectomy catheters 17, 18 .
Some 12 years later, Robert Ginsberg from the Toronto Western Hospital, Canada, described the use of larger Fogarty catheters to provide bronchial blockade in over 200 thoracic operations in adults, noting the method to be faster and safer than when using a DLT 19 .
In 1982, Hiroshi Inoue and colleagues from the Department of Surgery at Tokai University, Japan, reported a new airway device which they considered a refinement of the Fogarty catheter technique 20 . This was, in fact, similar to the combined endobronchial blocker and endotracheal tube devised by Magill in 1935, almost 50 years earlier 21 . Known as the Univent tube, it comprised a single-lumen endotracheal tube (ETT) made of inert silicone. It incorporated a small channel in the anterior internal wall, through which a 2 mm diameter torque-controlled BB could be passed. The blocker was fully retracted into the main body of the ETT during intubation, after which the tube was twisted 90° towards the side to be occluded and the blocker advanced up to 8 cm beyond the distal tip of the ETT. Fine adjustment of the blocker position could be carried out either bronchoscopically or via X-ray.
The Univent tube and Fogarty catheter techniques gradually rekindled interest in bronchial blockade, and, in 1999, George Arndt and a team from the Department of Anesthesiology at the University of Wisconsin Clinical Sciences Center described a new wire-guided BB which could be placed coaxially through a conventional ETT using a paediatric bronchoscope and special bronchoscopy port 22 .
Six years later, Edmund Cohen from the Department of Anesthesiology at the Mount Sinai School of Medicine, New York, reported the successful use of another novel BB designed to be passed through a standard ETT and positioned under fibreoptic bronchoscope guidance 23 . This incorporated a 3 cm soft nylon deflecting tip, controlled by rotation of a wheel located at the proximal end of the blocker.
Noting that Arndt and Cohen blockers could prove challenging and time-consuming to position fibreoptically, in 2008 Sunit Ghosh and colleagues from Papworth Hospital, Cambridge, described a new device which aimed to enable rapid and reliable lung isolation using any BB without the need for bronchoscopy 24 . The Papworth BiVent tube incorporated a single tracheal cuff and two D-shaped lumens, separated by a central partition, which continued into a forked flange at the distal end of the tube. The flange was designed to sit at the carina, with both lumens opening just above on either side. As a result, a BB placed blindly down either lumen would be guided towards the origin of the adjacent main bronchus.
A new Y-shaped BB, the EZ-Blocker, was described in 2010 25 , and today a combination of DLTs and BBs facilitate safe and effective anaesthesia for thoracic surgery across the globe.
